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Abstract 
 
Official spatial base data, as provided by the national surveying agencies, offer a 
high-quality basis for cross-border activities such as spatial planning, infrastruc-
ture development, flood risk management and environmental protection. Howev-
er, these data cover only the related national territory since their provision is a 
sovereign task. Furthermore, they often feature different geographic projections, 
data formats and data models, geometry (e.g. of the national boundary and trans-
boundary objects), languages and meanings of the content. Thus, the objective 
of the study presented here is to develop methods which will allow the surveying 
agencies to adapt their data to be seamlessly compatible along the national 
boundary (geometric harmonisation) and comparable in regard to content 
(semantic harmonisation). The interoperability of the cross-border data is meant 
to be achieved in an exemplarily manner by using the vector data of the German 
ATKIS Basis-DLM (Authoritative Topographic Cartographic Information System, 
Digital Basis Landscape Model) and the Czech ZABAGED data (Fundamental 
Base of Geographic Data/Základní báze geografických dat). 
Keywords: data harmonisation, data interoperability, semantic integration, cross-
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1. INTRODUCTION 
Cross-border access to harmonised and interoperable spatial data is essential for 
a common spatial planning and development of regions adjacent to state bound-
aries and for Europe as a whole. The entering into force of the INSPIRE directive 
(European Parliament and European Council, 2007) was a recent major mile-
stone in this regard. INSPIRE intends to establish an infrastructure for spatial 
information in Europe to support European Community environmental policies 
and strategies as well as activities which may have an impact on the environ-
ment. The directive does not require the capturing of new data. In fact, it aims at 
making existing data available in an interoperable way. The accessibility of data 
is currently mainly achieved through so-called INSPIRE network service types 
based on Open Geospatial Consortium (OGC) standard applications. However, 
as a first step towards providing existing geodata in an INSPIRE conform format, 
both semantic and geometric harmonisation are required. This is a recent re-
search field in the context of Spatial Data Infrastructures (SDI’s). 
Article 10.2 of the INSPIRE directive states: “In order to ensure that spatial data 
relating to a geographical feature, the location of which spans the frontier be-
tween two or more Member States, are coherent, Member States shall, where 
appropriate, decide by mutual consent on the depiction and position of such 
common features.” Edge matching is a crucial step in this regard and not much 
work has been done for large scale practical implementations. For small scale 
applications, a certain amount of effort to create seamless data sets was carried 
out for a few selected themes (e.g. EuroBoundaryMap, EuroGlobalMap, Euro-
RegionalMap, EuroDEM and EuroGeoNames by EuroGeographics). The State 
Boundaries of Europe (SBE) initiative of EuroGeographics is aimed at providing 
accurate large scale boundaries as an input for further trans-boundary harmoni-
sation projects. Further work is especially necessary for large scale spatial base 
data including objects of infrastructure and hydrography.  
In addition, certain research projects address the issue of model harmonisation. 
Mandl and Hall (2006) used ontologies to formalise the semantic harmonisation 
of trans-boundary data sets in Central Europe. The semantic integration of data 
from different sources was investigated by Kieler et al (2007). Application-
oriented cross-border projects such as HUMBOLDT and X-Border-GDI are en-
gaged in harmonising various geodata (see Fichtinger et al, 2010). An overview 
of additional INSPIRE relevant projects is provided, for instance, by Schilcher et 
al (2010). 
More and more spatial data sets are available but they are mostly heterogeneous 
and fragmented. They are available for specific national areas only, containing 
differences in content, nomenclatures, languages, data models, data structures, 
accuracy, coordinate reference systems etc. (cf. Witschas, 2009). These are the 
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main obstacles for interoperable trans-boundary use. In principle, they allow for 
increasing interoperability and integration but they need multi-problem solutions.  
Interoperability is defined as being the capability of information systems to com-
municate, to process and to interpret the heterogeneous information exchanged. 
Therefore, the user needs to be provided with the syntax and semantic infor-
mation of the data in a consistent way. There is clearly an increasing need for 
interoperability not only on the data level but also on the model level. That means 
that harmonisation of coordinate reference systems and data formats can be the 
first step only. A semantic translation of object meanings (nomenclature) is im-
portant for achieving model interoperability. If the data should be used not only for 
illustration purposes but also for an object-oriented analysis, then a geometric 
harmonisation of the objects is necessary in addition. On this basis, the aim is to 
produce a semantically and geometrically consistent data set. 
Our current research issues are in the field of the interoperability of heterogene-
ous spatial data. We focus on heterogeneity at the level of data models and ob-
ject geometry. Our investigation area incorporates the border area of Saxony and 
the Czech Republic, a 455 km long border area with many trans-boundary activi-
ties. The project is not intended to transform the data into a common European 
data model. The existing data models should rather be retained. Transformation 
schemes help to transform national data models from one into another and make 
them comparable. For a combined use the coordinate reference system and data 
formats will be adjusted. As a last step, the object geometry along the boundary 
will be adjusted by appending a common border geometry and using edge-
matching methods. 
2. INPUT DATA 
The data used in this study are the most important spatial base data sets of Ger-
many and the Czech Republic – the ATKIS Basis-DLM (Authoritative Topograph-
ic Cartographic Information System, Digital Basis Landscape Model) and the ZA-
BAGED (Fundamental Base of Geographic Data/Základní báze geografických 
dat). Using the AAA implementation of ATKIS and ZABAGED 2010, the most 
recent versions of both data models are considered. 
This study is aimed at creating harmonised spatial base data and thus the possi-
bility for an integrated use of both data sets for cross-border analysis. The spatial 
base data are particularly suitable for harmonisation because they are used as 
the basis for different application areas and in combination with other thematic 
data. Both serve as the official, most accurate and up-to date spatial base data 
on either side of the border. They already exhibit several similarities and analo-
gies, thus making the prospect of data interoperability possible and expedient in 
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the first place. The models are organised by categories, feature types and attrib-
utes for specifications. A similar number of feature types is applied. In ZABAGED, 
attributes are mainly used, while in ATKIS attribute specifications are extensively 
used and thus are more relevant for classification (Table 1). 
Table 1: Number of Feature Types and Attributes for both Models 
 
 
 
Table 2 shows the allocation of feature types and attributes in a thematic point of 
view. For both models the description of traffic and settlement feature types is 
very detailed. Concerning vegetation and water ATKIS differentiates mainly by 
means of attribute values whereas ZABAGED uses mainly feature types.  
Table 2: Allocation of Feature Types for Themes 
 
 
 
 
 
 
The data acquisition and preparation of both data take place with a similar acqui-
sition scale (1:10.000) and a comparable position accuracy (3 - 5 metres). Fur-
thermore, both models focus on the same topic, the gapless description of the 
earth’s surface. Particular attention is paid to land use, which is categorised into 
traffic, settlement, vegetation and water (AdV, 2008a, 2008b; Zeměměřický Úřad, 
2010). Additionally in ATKIS the overlay feature type groups of the area build-
ings, installations and other data are used for further specifications. In Table 3 
these feature types are aggregated according to the feature type groups of the 
area land use. Thus, even though only two data sets are used, these include 
several themes. 
However, these two data bases differ from each other in many ways. Methods of 
data acquisition as well as continuation and update procedures are different. Ad-
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ditionally the data management, concepts, nomenclatures, classifications and 
also linguistic and semantic aspects reveal a number of discrepancies. Beside 
these aspects of data structure and semantics, also geometric aspects such as 
different projections and geometric modelling, generalisation and accuracy must 
be taken into consideration for data harmonisation. 
Analysing these heterogeneities, it becomes obvious that data integration con-
tains two main aspects: semantic harmonisation (harmonisation of content, in-
cluding data models and language) and geometric harmonisation (projections, 
object geometry). Both procedures are explained in more detail in the following 
chapters. 
Table 3: Thematic Allocation of Feature Type Areas 
 
 
 
 
 
 
 
 
 
 
3. SEMANTIC HARMONISATION 
Semantic harmonisation comprises all methods that provide model interoperabil-
ity. While data interoperability is given, for instance, by OGC Web Services, 
which provides joint access to various data, model interoperability has currently 
not yet been solved in an automated standardised way. A shared utilisation of 
different data sets requires that the meaning of the exchanged information is 
properly understood among the interoperating parties. 
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There is a lot of research dealing with semantic integration and various ap-
proaches are described. Especially the semantic annotation of geodata (Klien, 
2008) and the detection of semantic similarity using ontologies are crucial re-
search issues. Kokla (2006) analyses and compares existing integration ap-
proaches and describes the principal directions for performing the semantic inte-
gration of geographic ontologies. The existing approaches for the measurement 
of semantic similarity deal with the similarity of terms, incorporating additional 
descriptive information such as attributes or the hierarchical design of the sche-
mata. Semantic elements may vary or may be domain specific. To achieve se-
mantic harmonisation, it is necessary to analyse geospatial concept definitions 
and the data sources being used in detail as well as existing approaches for inte-
gration. 
3.1. Framework for Semantic Integration 
In the present project, semantic interoperability is to be achieved due to schema 
integration. All information both explicit and implicit needs to be analysed. This 
information can be terms, nomenclatures, descriptions, attribute combinations, 
the classification and structure of the schema as well as relations between the 
concepts being used. Within schema integration, equivalent concepts and heter-
ogeneities have to be extracted and especially mapping functions have to be 
generated. The mappings are carried out manually or by use of ontologies. 
Kampshoff (2005), for instance, provides detailed descriptions regarding the pro-
cess and challenges of data integration. 
The approach for schema integration used in the present study relies on the 
framework for semantic integration introduced by Kavouras (2005). This process 
involves three sub-processes:  
• Semantic information extraction 
• Comparison of concepts 
• Integration 
The first of these processes – semantic information extraction – may vary from 
using simple taxonomic ontologies, thesaurus and NLP (Natural Language Pro-
cessing) to the generation of complex ontologies. This can be done either manu-
ally by means of expert knowledge or in a (semi-) automated manner, if ontolo-
gies already exist. To specify semantic information, geospatial oriented semantic 
elements such as properties and relations are used. Semantic properties refer to 
internal characteristics of the concepts such as purpose, cover, size, shape, fre-
quency and location, whereas semantic relations describe external characteris-
tics. These are, for example, adjacency, connectivity, intersection and overlap of 
concepts (Kokla, 2008a). 
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Within the second process – the comparison of concepts – similarities and se-
mantic differences have to be identified and heterogeneities must be resolved. 
Bish (1998) distinguishes three types of heterogeneities: schematic, syntactic and 
semantic heterogeneity. While syntactic heterogeneity corresponds to data for-
mats, types and management, the semantic and schematic heterogeneities be-
come apparent in the data model. Schematic heterogeneity refers to classifica-
tion, hierarchies and specifications. Domain specific terminology, different no-
menclatures, terms and definitions cause semantic heterogeneities, which are 
indeed the toughest challenges. According to Kavouras (2005), the main reasons 
for heterogeneity of data models are: different level of detail, different relations 
due to different classifications and different semantics due to different conceptu-
alisations or classifications perspectives. 
Due to these heterogeneities in some cases similar concepts do not exist in two 
data models. For the comparison of concepts, Kokla (2008b) distinguished four 
cases: equivalence, subsumption, overlap and difference. 
The third process – integration – can be realised by various methods with a dif-
ferent integration depth. The implemented method depends on the source data, 
the heterogeneities and the purpose of integration. 
The methods introduced by Kavouras et al (2008) are:  
• Alignment – is a mapping between two concepts to bring them into 
agreement. It is specified by “semantic bridges” (e.g. mapping functions), 
which articulate the two source models or ontologies. In an alignment, no 
ontology is distorted and users have to deal with the models or ontologies 
of the source data sets. The mapping functions have to be generated for 
both directions (Figure 1a). 
• Partial compatibility – describes the merging of only similar parts of two 
ontologies. The dissimilar parts are still necessary. In comparison to an 
“alignment”, the merged parts distort the initial common parts of ontolo-
gies (Figure 1b). 
• Unification – extends the “partial compatibility” to all ontologies. Each 
source ontology is forced to become a part of the target ontology (Figure 
1c). 
• True integration – results in a single integrated ontology whose parts are 
the source ontologies with some additional concepts. The source ontolo-
gies retain their independence and usability (Figure 1d). 
International Journal of Spatial Data Infrastructures Research, 2011, Vol.6, 53-72 
 60
Figure 1: Types of Semantic Integration; (a) Alignment; (b) Partial Compatibility; 
(c) Unification; (d) True Integration 
 
 
 
 
 
 
 
 
Source: Kavouras et al (2008) 
3.2. Approach Used for Semantic Integration 
In our study, integration is done as an “alignment”. Both sets of spatial base data 
are to be kept separately. The official data sets are provided and updated inde-
pendently by the respective national surveying agencies. Because of the amount 
of heterogeneities, no true integration can be done. Thus, no new integrated data 
model was created but mapping functions were generated manually. Mapping 
functions can be understood as being semantic bridges between the data models 
under consideration. These semantic bridges and all the additional information 
extracted within the semantic analysis allow the users to establish a partial inte-
gration, for instance, for specific themes or parts of the data. 
Figure 2 shows the approach used for semantic integration. The schema map-
ping consists of various steps. In the case of an integrated use of data provided 
by two countries in different languages, the first step is the translation of all object 
denotations and descriptions. A common bilingual terminology is the precondition 
for a consistent description of data and thus for all further steps of integration. 
The translation can be counted as being part of the semantic analysis. Because 
of its importance and the results generated, it is understood here as being a sep-
arate process. On the basis of this, the semantic information is extracted, where-
as the meanings of the utilised object and attribute denotations as well as the 
structure of the data model have to be known. Thus, as a first result, we generat-
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ed bilingual object catalogues of ATKIS and ZABAGED with semantically correct 
translations and additional information. 
Figure 2: Approach for the Semantic Integration Used in the Presented Project 
 
 
 
 
 
 
 
 
 
In the next step, the data models have to be compared in order to identify simi-
larities and heterogeneities between the concepts being used. The most chal-
lenging task within semantic integration is defining the mapping functions. This is 
done by the use of features and attributes description, analyses of the structure 
of the schemata and relations and by use of expert knowledge to a large extent. 
Due to the complexity of the data models, a mapping is mostly only possible on 
an abstracted level. Thus, the mapping functions are generated for both trans-
formation directions. Within the comparison, the cases of Kokla (2008b) were 
adapted to the categories presented in Table 4. Each mapping function is speci-
fied with one of these categories. 
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Table 4: Categories of Mapping Functions (A: ATKIS, Z: ZABAGED) 
 
The categories serve as a quality measure for the mapping. Furthermore, they 
are an indicator as to whether the mapping is unique or only partial. In the latter 
case, they additionally indicate that there may exist more than one mapping for 
the same object. Furthermore, the mapping direction is important since not all 
functions can be used for both directions. 
The number and type of categories already refer to the complexity of the map-
ping. In ATKIS more than 1100 and in ZABAGED more than 300 feature type-
attribute value combinations are analysed. Comparing these concepts, it be-
comes apparent that most only have overlapping concepts in the other model. 
This is why a multiple mapping cannot be avoided. One example of multiple 
mapping is shown in Table 5. While there is one unique mapping for a transfor-
mation from ATKIS to ZABAGED, for the reverse transformation direction three 
mappings are identified. In these cases users have to select the appropriate 
mapping for a specific object. While generating mapping functions, further attrib-
utes and semantic information are considered which are not included in the fol-
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lowing tables. The specified mapping categories of all examples presented here 
refer to the transformation direction from ATKIS to ZABAGED. The original Ger-
man and translated Czech terms are used. 
Table 5: Multiple Mapping Functions and Categories  
 
In some cases the mapping quality can be described as being partial (mapping 
category C). A part of the objects has the same meaning but they have different 
additional content as well. Both in ATKIS and in ZABAGED, different kinds of 
schools are specified and mapped. In AKTIS, the feature type “school” includes 
adult education centres too, whereas the ZABAGED “school”, in contrast to AT-
KIS, contains high schools and universities (Table 6). 
Table 6: Mapping of Category C  
 
Other mappings can be done only on an “abstracted level” – to a semantically 
higher-ranking concept (mapping category E). Even if this category is similar to 
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the category D, it provides additional information for the users. A building for fire 
service is not specified in ZABAGED but every building is mapped. Thus, it would 
be mapped as a “not specified building” with category E to maintain at least the 
information about the building. Depending on the integration issues, users have 
to decide if mappings of this category contain sufficient information or are too 
unspecified (Table 7).  
Table 7: Mapping of Category E 
 
Category F is used for concepts which, due to a different classification, do not 
exist in a comparable form in the other model. In some cases, the semantic in-
formation and thus corresponding objects can be derived using various concepts 
and their spatial relations, for instance, surrounding or including objects. 
Based on the results of semantic analysis, bilingual catalogues and additional 
information, the users are able to interpret and use the data. The data are now 
compatible in regard to the content. For a joint visualisation along the national 
boundary and for cross-border analyses, the data additionally have to be geomet-
rically harmonised. 
4. GEOMETRIC HARMONISATION 
Geometric harmonisation contains all methods which provide a combined visuali-
sation and cross-border analysis based on compatible and seamless data which 
are geometrically connected along a common border. 
4.1. Geometric Heterogeneity 
Geometric heterogeneity refers to different geometric representations of homo-
logue objects within the data of different sources. This heterogeneity can either 
arise from different reference systems and projections or from a divergent geo-
metric modelling of the objects. Different issues of mapping and not clearly de-
fined objects or even the mapping accuracy may cause geometric heterogeneity 
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in spatial data. Besides the use of different coordinate systems, these are notice-
able in different locations, outlines of objects and in the use of different geometric 
abstractions. 
To use multiple data sets for cross-border analyses and spatial queries, interop-
erability in regard to the object-geometry has to be provided. The geometrical 
description of the data has to refer to the same reference system and the objects 
have to be geometrically harmonised and connected along a common border 
line. Analysing the types and reasons for geometric heterogeneity, it becomes 
clear that harmonisation comprises different steps and methods. These are the 
use of a common reference system and geometrical integration, especially the 
connection of homologue objects of two data sets. 
4.2. Approaches for Geometric Adjustment 
In the case of two adjacent data sets, the geometric differences mainly abound 
close to the border because only the border line and cross-border objects appear 
in both data sets.  
The geometrical integration of various data is described in literature as conflation 
(cf. Saalfeld, 1987; Kampshoff et al, 2005; Kampshoff, 2005). There are various 
approaches for the conflation of data sets of the same spatial extent (vertical con-
flation) but only a few for the horizontal conflation of two adjacent data sets. Con-
flation is generally described as being a two-tiered iterative process (Saalfeld, 
1987):  
• Feature Matching – the identification of homologue objects in both data 
sets 
• Feature Alignment – the geometric adjustment 
Examples of the heterogeneity of horizontal fragmented data are shown schemat-
ically in Figure 3. The border geometry varies (Figure 3a), cross-border objects 
are not connected (Figure 3b) and there are gaps and overlaps close to the bor-
der (Figure 3c). 
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Figure 3: Heterogeneity of Horizontal Fragmented Data: (a) Divergent Represen-
tation of the Common State Border; (b) Differences in Line Geometry; 
(c) Differences in Polygon Geometry 
 
 
To resolve these geometrical heterogeneities and to simultaneously improve the 
correctness and accuracy in the presented project, the geometric harmonisation 
needs to be adopted by conflation processes. Three main processes have been 
defined for geometric harmonisation:  
• Harmonisation of the reference system; 
• Definition of a common border geometry; 
• Edge matching of cross border objects. 
4.3. Harmonisation of Coordinate Reference Systems 
The first step in geometric harmonisation is defining a common reference system 
and projection and thus the definition of the transformation parameters. In most 
cases, transformation parameters and rules exist (CRS-EU, 2010). These are 
either already implemented in current GIS-Software or can be adjusted by user-
specified inputs. Based on the INSPIRE specifications, in the presented project 
the ETRS89 system with UTM-coordinates serves as the common reference sys-
tem. The used spatial base data refer to national reference systems. For the 
ZABEGED data this is the system S-JTSK with Krovak-Projection whereas the 
ATKIS data refer to the system RD/83 with GK-coordinates. The transformation 
rules from these national reference systems to the European ETRS are provided 
by the surveying agencies. 
Geodata which refer to the same coordinate system can be used for combined 
visualisation. While doing so, object geometry variations still persist due to the 
mentioned divergent modelling. If the data are mainly used visually, then this is a 
sufficient solution for geometric integration. But due to the technical development, 
“user needs” have changed. For cross-border analyses and spatial evaluations, 
the users require object-oriented data which have to be geometrically correct and 
consistent.  
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4.4. Definition of a Common Border Geometry 
The border line is the only common object in both data sets but has different rep-
resentations (Figure 3a). Due to the fact that the state border is a legally binding 
exactly measured and verified object, one aim of the project is to integrate this 
existing border geometry into both official data sets. From the legal point of view 
the integrity of state boundaries expressed in their accurate geometrical repre-
sentation cannot be subject of any geometric adjustments. This geometry has to 
be integrated as it is provided by the respective state border surveying authority 
and updated if alterations occur. 
Up till now, different border lines arising from individual digitalisations with differ-
ent generalisation rules have been used for the spatial base data. Thus, the next 
step is to integrate the official geometry of the border into the spatial base data. 
This integration comes along with the enhancement of data accuracy close to the 
border. The use of a common geometry for the border line in the official spatial 
base data requires a bilateral agreement between the national surveying agen-
cies. Since the surveying of the border is currently updated, a geometry based on 
a combination of the actual and previous surveying of the year 1979 has been 
generated. This defined geometry will be applied in both datasets. 
With the implementation of the exactly measured border geometry, all objects 
close to the border have to be adjusted to this new geometry to ensure the topo-
logical and geometrical relations. 
4.5. Edge Matching of Cross Border Objects 
To provide geometric harmonised data sets, not only does a common border line 
have to be used but also cross-border objects have to be connected. This is why 
in the next step all corresponding objects have to be identified and geometrically 
connected along the border line. For the identification, semantic and geometric 
attributes of the objects are supposed to be used. The identified homologue ob-
jects are meant to be connected and geometrically adjusted.  
4.5.1. Harmonisation of Degree of Abstraction 
One reason for geometric heterogeneity is the use of a divergent degree of ab-
straction. Homologue objects are represented in data of various sources by using 
different geometric abstractions. A linear object, for instance, a river or a highway 
can be represented by its centre line with the information about its width or by its 
outlines. Small objects can be represented in the data by a point or a polygon.  
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Due to the similar acquisition scale and purpose, there are only a few feature 
types with a different degree of abstraction in the data models mentioned. To use 
these feature types for analyses, additional objects have to be created by using 
GIS functions. One example is given in Figure 4. While in ZABAGED rivers wider 
than 5 metres are represented by their outline, they are represented by their cen-
tre line up to a width of 12 meters in ATKIS. For an integrated use of these fea-
tures, the centreline of the ZABAGED objects has to be generated or a polygon-
shaped object has to be created based on the ATKIS centreline and the respec-
tive attribute information concerning river width. 
Figure 4: Different Degrees of an Abstraction of a River; (a) Represented as a 
Polygon; (b) Represented as a Line; (c) Use of the Centre Line to Integrate the Data 
 
 
Besides these heterogeneities, almost all cross-border objects are not connected 
at the border line. Thus, the most important step after defining and transforming 
the data into a common coordinate reference system and applying a common 
border geometry is the geometrical connection of all cross-border objects  
4.5.2. Definition of Connecting Points 
To enhance the geometric accuracy for crucial cross-border objects such as main 
traffic routes, connection points along the border are to be defined by the survey-
ing agencies. A total number of 175 homologue objects along the border geome-
try were identified in both datasets. For these cross border objects connection 
points were defined. To ensure the interoperability of smaller scale data, these 
connection points are considered in the generalisation and update processes. 
These connection points for the homologue objects of both datasets are used for 
the geometric adjustment.  
By integrating the common border geometry and the geometric adjustment of the 
main cross border objects using the connecting points, both datasets are 
seamlessly compatible. The geometric harmonisation of all other objects is 
planned to be realised in the form of an automated tool within the GIS environ-
ment (Gedrange et al, 2008). 
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5. RESULTS AND CONCLUSIONS 
Using the described framework of semantic and geometric harmonisation, the 
data sets of ATKIS and ZABAGED can be transformed into an INSPIRE conform 
harmonised and unfragmented format. The resulting data sets allow for the in-
teroperable trans-boundary use for different proposes like spatial planning, infra-
structure development, flood risk management or environmental protection. 
The results of the study are descriptions of input data sets and models as well as 
mapping functions for shared use, visualisation and interpretation of the data 
sets.  
During the research nearly the complete feature type-attribute value combina-
tions of both feature catalogues were analysed. Figure 5 illustrates the number of 
mapped combinations for both allocation directions count by category (including 
multiple allocations). For the direction ZABAGED to ATKIS nearly 70 percent of 
all combinations could be mapped. For the verse direction 30 percent were 
mapped. The low value can be explained by the higher number of attribute val-
ues and feature types in ATKIS, finding no correspondent type in ZABAGED. 
Figure 5: Number of Mapped Feature Type-Attribute Value Combinations 
 
 
 
 
 
 
 
Furthermore, the descriptions of the feature types are to be translated and pub-
lished as bilingual catalogues of both data sets. The results and user tools will be 
published in Czech and German language on the project website 
(www.ioer.de/geodatenhomogenisierung). With the help of the developed user 
tools the data differences in content, nomenclatures, languages, data models, 
data structures are extensively harmonised. The bilingual terminology is a crucial 
part to generate semantically comparable data sets. Within the scope of INSPIRE 
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to harmonise data sets of more than two countries, the need for a multi-language 
terminology emerges. The most suitable method for a joint integration of transna-
tional databases seems to be a common (European) data scheme. 
By applying the common border geometry and the connecting points the data 
sets will be geometrically seamless along the border and can be used for cross 
border analyses.  
In the official spatial base data sets of the Free State of Saxony and the Czech 
Republic, the exactly measured common border geometry is defined and will be 
implemented by the surveying agencies. It is the first time that a common geome-
try is used for the official spatial base data between these two countries. All main 
cross-border objects are connected along this border as described above. Due to 
the use of the defined connection points this objects will be geometrically con-
nected in actualised and generalised data sets as well. The geometric adjustment 
of other objects isn’t realised yet. Both datasets are provided in the common ref-
erence system ETRS89 with UTM-coordinates. These datasets will be available 
after finalisation of the project by the respective surveying agencies. Furthermore, 
they will be published in web-based services (WMS) within their existing online 
geo-portals. 
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